



































This paper highlights the mix design
procedures for CIPR works adopted
by the PWD. It discusses, on the use of
laboratory strength parameters such
as modulus, retained indirect tensile
strength and unconfined compressive
strength to determine the optimum
binder content of recycled samples.
Four binding agents namely emulsion
cement, lime and foamed bitumen are
used in the study, and the paper
details the difference in the design
approach between the agents.

The paper will also highlight, key
variations between labaratory and
in-gitu samples, and provide solutions
to minimize the impact of such varia-
tions during canstruction.

INTRODUCTION

Background

The Cold-In-Place Recycling (CIPR)
technique was first introduced in
Malaysia around the mid 80’s. Since
then, the concept of recycling road
pavements as an alternative rehabili-
tation measure has become popular
and acceptable. The technique
involves recycling of all the asphalt
pavement section and a portion of the
underlying materials with an addition
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of stabilizing agents to produce a
stabilized base course. One of the

advantages of the CIPR is cost savings
of up to 40 percent over conventional

techniques (Sufian et al, 2005).

Although the CIPR technique is gain-
ing ecceptance as a cost effective
solution in rehabilitating distressed
pavement, very little local research
has been carried out on its cost effec-
tiveness, design, construction and
long term performance. Subse-
quently, the Public Works Depart-
ment (PWD) has embarked on a
research work in this field, in collabo~
ration with Kumpulan Ikram and
Roadcare Sdn. Bhd. The study aims to
establish a comprehensive design and
construction guidelines oan CIPR for
Malaysia.

Objectives

The objective of this paper is to high-
light the mix design procedures for
CIPR works adopted by the PWD. It
discusses on the use of laboratory
strength parameters such as mndulus,
retained indirect tensile strength and
unconfined compressive strength to
determine the optimum binder
content of recycled samples. Four
stabilizing agents namely emulsion,
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avemnent ing has
Pbeen in Malay-
sia since the late 80s.
Priar to 2004, pavement-
recycling  work  was
carried out primarily
based on overseas practice
with minimal local values,
in the design and construc-
tion procedures. Realizing
the fact that local material
and expertise differ in
many ways from those
available overseas, the
Public Works Department
(PWD) of Malaysia
embarked on a large-scale
study to research on the
most appropriate practice
for cold in-place pavement
recycling warks (CIPR) in
Malaysia. The study
scrutinizes all stages of
recycling works, from
laboratory mix design,
trial lay, construction and
long term performance.
cement, lime and foamed bitumen are
used in the study, and the paper
details the difference in the design
approach between the agents. This
paper will also highlight key varia-
tions between laboratory and in-situ
samples, and provide solutions to
minimize the impact of such varia-
tions during construction.

RESEARCH BRIEF

All together, nine (9) trial sites were
constructed on Federal Roads, each
1km long and are fairly uniform in
terms of terrain, geometrics, level of
traffic, pavement type and surface
condition. Each site was further
divided into five (5) sections of 200m
each. Four CIPR sections were
canstructed utilizing the four stabiliz-
ing agents and a control section was
constructed along side, using the
conventional rehabilitation option
such as mill and replace, followed by
one or two layers of asphalt overlay,
ot partial/full reconstruction.

This paper is based on findings and
available data, up to 24 months of the
monitoring period for three sites
(Sufian et al, 2007) as summarized in
Table 1 below:-
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